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(57) [gift] 

sK-A- -^PyF-rW (B G A) 7 
ir>-:/yffl-7/Hf- • * hy^F - 

Nfr (1 4) $5£.xn/&t (1 6) Kigali £tiNxM7t^ 

'fSritf5SS©BGAS« (12) ^-rs^yv 

bSEISSS (11) Sr-^tf 0 Nt5i^Mtt2K_h-t?& 

9, NxMr^rof^fXft, SfOBGAlS (1 
2) <D#^S, ftO. 1 5 mm (ft 6 5 /W) *#tcDSpffi 

ttif^o^p^sj^wi^^ yy>-hsaii 

Sffi (11) tt, ¥BttSf>o§ff/>l:ii, ^ffl 

4t«tttffin?S5©t+»4f$ (2 6) 

3„ 
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[Wfffii5ji©fM] 

[BNSIl] ^/V^PyF'TK (BGA) Ti? 
£ (2 6) NxMTW^ga?lJStlfc»©BGA 

s« (i 2) t^^s^y >-vm^mm (id 
tMtutaj¥£ (2 6) (t, «na«*oBGA«s (12) 

©#*3S, fl^SrT«©Ma»©BGAffl£©#*X 
-e, *«1 0 . 1 5mm*«f05pE*£ffbotSriMl^i-5J; 
5 \m$R£ ti& r t Sr#Stti-5, >J?-/w • if y s> K • 

[fit*>52] ^*T^ v^/r-^Stffco 
T : *f^1-5 2 23fc, *f[Rl-t-5 2*gla5t, 

y-/>*^ss(i2) t^*-t-5^y ^ beats 

« (1 1 ) a»£>j£t> ; futa»©/^-^ • 

S« (12) JlNxM/^-^-K^J^, Nfcit^M 

ii, ^tLmBfita^y ^ Mansw©/^-^ • 

^r-^mm (12) ©ffic*5J:tJ9!lSfc{j:m-rs««:-e 

h<0. N&£Tmte2£l±Xh<9 , N3oitJ«Mi±, tfjfB 
»©/^->- • /<yv—i?mk (12) ©#*;5S, ffl 

tss&^j; nwa^y ^mbums (1 

1) it, att^srtsr^su nuta**©/^-^- 

^y^-^ll (12) ©^©S^SrSiH^Wx-S© 
}-+^&J¥£ (2 6) 

[SMSS3] |-/W?PyF-7W (GBA) /<y 

>r—i?ZMfrft-CZjjm-?i>vX:m£ (2 6) fc^f 

3:/y ^mhisss (id rt^NxMTWJce^i§ 

MOBGAii (12) ^if5«-C*fco 
T> N4oitFMi4 2J^Ji-^fei9, ffJfB^&C B G ASS 
(12) ©£-*£*, ffl^STTflet-, mo. 15mm±i) 
t /h $ V ^¥ffi'l4« h o t £r ffi 5 J; 5 ffrlBN x M 
TW©f--rXSoJ;t/ifjfai?$ (2 6) SrIKL, 
-^«f-»©^K- h (3 1) ^fc^fftftij 

i-iSic©#v k • k (3 8) *frr5ifria«iifc©B 

GASI (12) ; ffftaiSic^BGAS 

i (12) ©#*(-, ltO*VF • K (2 8) Sr 
-frl-S^Wft^ (2 4) Sr^*1-SSIt ; Kfia^fr 

*v (2 4) (4 6) xmx-tz>wm;mim 
AU^mit^^>m.m ; twaa©*^^ k o d 

(C3SStti4A,/-c^-/P (4 1) ^S^-TSSPg; 
*5j;U ! ttllBNxMT^^SljecDBGA/'?y>r-v ; (2 

2) ; ^P>fig5dtSr1#«i:-r5*iS 0 
[3PJ©PM&tftiK] 

[0 0 0 1] 

[jSitX©fUffl#lr] -«Wt-^S#^.y^ 
-v>i-§!L, HfcWJg-ffttf, ^'y y K • 

-fi£#f$/-? j/ ^r—'J-yif (ball-grid array semiconduct 
or packaging) tM-rstcor-foSo 



[0 0 0 2] 

[«©&#?] • ^ U y K • T WT (BGA) ^ 

Sff^s/^-^il, S^SH-Cfi^-C&S. BGA/^ 
2/^— (QFP:quad flat p 
ack) 5 fc^ffillgfflSgSHHSaSriifeS 

rtms. m#i-&^T*«-r 5«ji,fi, 250* 

KicoAttl^ (I/O) Sr^St-rSS^-t, BGA/^ 
5-t"e&5„ L^L&^b, i/o#ioo*Sf» 

fWOi^BGAtaSlil^CTL 

[0 0 0 3] BGA/'iy^WifiWt©^ ftO. 
3 5$y^-b;v (mm) £*"f U 

V MBUSK (printed wiring board substrate)^, ^ 

», na^-ci©©*^©^ ^y>-Man£s^5 

x.5tcot?fe5„ yy^MBHSSd, l-BGAS 
«, Wh, #«©BGAS«^P>|£5 l*©?WibX h 

• ^ y >■ MBltSKJi, SA^g^ 2 0 0 mm© 1 x 

• />V K«r=ff-r5¥»*^-rSr, B G ASKXMUJt^IB 

mw<Di$> v-tfxh (bond post){cg^i-5 0 

G AS«©Tffi«i: 9 , ttA,/c !)7P---/Bt^5: 

W(-^$^5„ ^(-, *BGA^y^|I7-^ 
#ltS 0 ^©BGA^V^— -^Sr^tf*-^ b7^K 
?rMV^5^^ fl"^Rt^Ix^(punch press) ©i 5^ 
^Hf^n-fe^ (singulation process) ?rfflV^r N 

BGAA'y^^i^roa^y 
[0 0 0 4] ±3zS©|l^.iz;T7 c tiir^t(4, VKo^i^© 

©rB i 1#v^BGAS«*^»1-5^a^^'s/ hSr^Stf 
&<DX\ ^(D7*ri±Xli±-a:&W>ffl.&±tXiarm£?£ 
l/\ LT> BGA/^^-^0»i 

<Dfc ft , «^*5 «fc t^^* X»^IW ©fc ft ic«*©S 

«S:-^tp*-^ h7^K©*^fflv^6.n5©-e, ^S© 
B G A/<y^-i?*a*Wt4it5 - t f±, 

toTHS|-t?fe5„ ^JPx.T, ^©T'n-fe^^ 

Sfctt^©^t^*^«^j©SASr^St-r 
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m&7j>±mzt>1t<>X-7v±xq><D{mQlIP: work- 
in-process) 5 fcfcfc, Jljg* 

[0 0 0 5] 

#BGA*Kli. SSi©3^t*»Lfc^ 
¥ffitt(planarity)©ftbot%^0. 1 5 5 y ^ 

ft, ft#© i x e h 7 v k • > hmmmtK£ 

5„ 

[0 0 0 6] BGA^y^-v'l^tSSjIt^iai^ 

^*i-S4*v\ «fe»*©i«v^y ^biaitfflg©^ 
®tt^&5 r ift, SUKKT-fcSo 
[0 0 0 7] 

iStf-A- • ?V v K • (BGA) r-feV7"yffi 

•y°V>-h SfigSSft, Nfr*5 iUWiJlcga^iJ £*in x 

SBHSK^-a'lj'o Nt5i.X$Mtt2£l±.X~h<9 , NxMT 
LM^fM'Xft, St©BGAlI©#*^ $)0. 1 
5 mm *«©¥ffitt« ^|t»"T 5 ± 

[0 0 0 8] 

it), it) i<i)lt5iims„ -^-/vf- 

(PCB) 1 1 PCB lift, ftSl^lC, If* 

-^l^f 5; K • h y Tv ; >'(BT:bismaleimide-triazin)tf 

II, FR-4Sfif©i54, ^m^^y iSy^-Wi 
Sg5rS(-L/t%K-t?JFM$lx5o PCB lift, BGA 

• / ^ , y<5 rw_ v 5 S : ffi (patterned package subsrates) 12% 
^tp„ BGASI1 2©#*ft, ^S#Wb*'>-X 
• K 1 3 Z^tfo *>7=V ^ • /<y V 1 3 
ft, AM^f-, «*fctt^ ydrS^fc^b^So ^ 



^«#/^K13ft, ra-^^.^^y^j , 

*fcft^©ffi©#giJftSIM^^:K©i 5 

« £r *t 5 * i- , M^- ^ ft^ $ ft l ^ t ic-f 

6 (itffihw ^(iH2(^$tlTV^5) „ PCB1 
lft, ^©^y >-MHl8gS«»5gS?£^V^TJfM$ 

[0 0 0 9] Sb*«i*^*S»»*ScT^i8-t-5fc» 

tc, N*5it^M!4/>/ c f< ifc2£JLhi:1-5£i:tfW*L. 
V\, BGAlfil 2©SH^*^(CjSDT, 
TXgd^T LfcSU^ BGASSl 2©#*©5pSt4 
fitjOt^, BGASSl 2O|-«J;t"ft0. 15mm 

ft, ll^-iCT^, BGAiSl2®^lt jf&0. 15 

fc, PCB1 lft, ^IPMWffitt^S^l-Wx.3© 
t+Mf$2 6 (0 2ic^) Sr*-T5o fiilT-C^ 
SdS, J?£ 2 6ft, tfcO. 5mmgSffc5: 

^©W-mft^&S^S^ft, (seating plane) 

(BGAMk^g±fi»T^3;* ^K^:7£#^ 

S3oo#tttil^-;v (0 2#,ff,) ) t, &Ka» 
*'>«^T v ^ 5 ^ ^ >- K^- 7 Sr^r-r 5 ^ftttfiA/fc 

jh : - /v t © m (D m±m %m&-r 5;tiao $ tt 

5o ^©SJ^ii, PCBll»(f)BGAa=yl< 

[0 0 10]»SL<ft, P C B 1 1ft, Mi-, «»© 
JSAI^PyMP^PyUg^ PCBll_h© 

t£mm^t?o 7PyM9«pcBi isr 

4x\ i£±femtez>-y-4 xxh% 0 ^n^M9 

ft, BGAlil 2©^0$^^>tix.5 0 4 
fc, P C B 1 1 ft, S-o-TL 21%, PCB11 ©— *© 
ffl*fcftj^«©22(C?Sor^r t^»4LV\ M^-?L 
2 1ft, PCB 1 1 ©_hffi^6.Tffi*"CSii"f"5o S-g- 
7L2 1 ft, ^VgMt&iU^-t • tPVxV ^^'«© 

-rSSBfl-SHg^^So iPx.T, PCB lift, ?L22 
%PCB 1 lJlHi^, ^1^X712 3%PCB 1 1©— -ft 
©j22tr»oT#tfr i:^W*Li/\ ?L2 2ft|ftEtR]« 
3tSr^5©-t?, K3t#ftPCBl lSrft^lRltKW*) 
O-o < t)3MLT»izir«S{cSAL/ t C<TtJ;v\ * 
fc, 7L2 3f4ElRj#3gSr-^;L5©T?, M3t*ftPCBl 
1 SrifeflrSHtfc iftWt (robotically)SaS-r5 

[0011] »Sl^*M-eft, 2 7 mmx 2 7 mm©B 
GAJS?-l-*fLT, Nft2(C^L<, Mft6(^L<, 
PCBllftl87 mmSSOf $ 1 7 t , 6 3 mm© 
ff©iHl 8 t%*-r5„ -hxtotttift, 2 3mmx23 
mmJoitf2 5mmx 2 5 mm© B GAf^t^llH b 
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^h<DXh% 0 0MmmmX^ 9mmx 9mmC0BG 
A»T-i-*tbT, N(44H^L< 1 M(4 1 2 L < , 
ft $ 1 7 (4 2 0 0 mmgS, <g 1 8 (1 6 3 mmglffc 
5„ »^*M-e(4, 10. 4mmxl0. 4mm©B 
GA»^-i^*fLT, N[44(C^L<, Mfll2(^L 
<> f$l 7(42 1 2mmSS> til 8 ft 6 3mmgJ 
Tfe5„ £JjiISlJfe#!l'T r 14, 1 5mmx 1 5 mmCDB G A 
mi-lcMLX. Nf43(^L<, Mf49l-#L<, M£ 
1 7 i4 1 8 7 mmiS, H18B6 3 mmgltfeS, 
»}I|gJ£Mi4, 1 4 mm x 2 2mm©BGAif (Cf L 
T, Ni42(C#L<, Mi4 9iC^L<, fi$17ftl8 
7mm@It, tgl 8i4 6 3mmSffi-efc5o &3W4, 
14mmx2 2mm(DBGAifl;ML-C, N!43^^ 
L<, Mi4 6 L < U ft£ 1 7*5,40^1 8f4_kfE 

tm-tLrhx^\ ts-mmmrnxn, 3 5mmx3 5 

mmCBGA^tSLT, Nttl(C^L<, MB4K 
^L< , f$17IJ18 7 m.mM&Xh'Q , Hi 8 J4 6 
3mmg|ffe5, J:3£60-j- ?£f4, it? g ft»^3iT« 

iti!#il|£#©IJI (tooling) 33 ■fct*»S&fl§l'>3 ^ ir 

5„ 

[0 0 12] 112(4, ffi^.S:TcD^-t?fo5^, f@*cO/N° 
y^--v ; (r^. B B B {t;l!pib^il(singulation or separatio 
n)t5WO, BGAjffil, T-feVT-'y, gp£>, /^^r- 
-^2 2<DW<MMMX*hZ> 0 BGAffi3t2 2(4, PCB 

1 1 rttlgftciBGASSl 2(0^© 1 0?r-a-ti> 0 BG 
Alfi 1 2 S^TT 5 P C B 1 1 (4, &mHW;< f y h & 

azine-to-magazine automated assembly process) \ZM 
JS^5J¥£2 6£*^5^i;5W*Ll\ m&M^ 
ItEftlp.— BGAgSPCBSoitW-* b9>- KBGA 
S«PCB©J?£(4, 0. 3 5mmfSST?fc5 0 ^©J? 

(4, BGASI1 2©#^05pffitt®(4f50t^S^t 
»x.5i5i-SW$ti5o »4L<f4, ff£2 6(4^ 
0. 5mmin*fV\ L < (4, J¥£26i4 

[0 0 13] BGAffiig2 2 (4, Mi-, BGAlfl 2 
ro±«B±fc:, ^ff/VKl 3flSgS3SF£;h,fc 
¥m*¥4 2 4 Sr^tr, 2 4 f4, 1S*cdjKv 

yffflhtfy K • ^ K 2 8 £#-f 5„ BGAifi 
1 2 (4, #y k • h 3 1 , ±.mmmm v 

X32> ^73 3, TW^Uffi b U—^ 3 6 „ &4tFg 

(4A>ff*-/V4 1 ^S^y K3 8 (-S#$ti5„ 
ttr7-fi'*fc(4!7^i' • K4 3^, #y K • /v 7 p 

2 8 Sr^y K • JK^ h 3 1 t^^i^-g-S &5 



V^f4, 2 4 & r^y s-^- ^s/^(flip-chi 

P )J HKW-^rtft, #^K-^yK2 8Sr, K 

• />v K2 8iTo*y k • hizwsmmu mm 

3*=it>^Vg#^s/ Kl 3Sr^^t-T5r 
t%T-^5 0 »AIIP*)»Aff4 6^^*f*^V 2 4 33 

[0014] B G ASK 1 2 £Wf 5 P C B 1 1 Srjja^ 
GBAffijg2 2?rJfM1-5*MK)^BGA,m^iZ: 

xM»/^-y^||t5PCBl lSMtS. PCB 

1 l£ESEC2 0 0 6CO45ftg»^VK#««_hiC 
S«1-5o ^©M©^VS#««t4, 

• -r^ • ^(pdipk ^^e-/v • b?-f >mm 

S§(SOIC:small outline integrated circuit), $$Z.Xl 
QFP/Ns/^-^COi 5^, ftilC0^^^(Z)^##:/^y>r 
-v>(^>M^V£Ifr<9tt(43„ ^SM«(4, lo 
O^mfotfJ 24^ P C B 1 1 iOttO^gf/^ 
yKl3©lotiifi!ii:gtt5. 0*L<f4, 
ft^V 2 4 £^VS#^;y K 1 3 CO 1 ofcgMf-f 

[0 0 15] CDgjfcD|£, ULVAC Corp. d»bA¥^f 

PCB1 1 £?iif"fL1-5„ Shinkawa UTC-1 

OOC0 4 p^StbC 7 -^ -V • ^'>-y(wire bonder) _h(C P C 
B 1 1 £I2fiU V4 t • *>K4 3 ^^'v K • s<y K 

2 2*3iU^^K- tf* h3 lKWiM-tZo ftJWBG 

A*o.a-ef4, ¥ ia^affl (-«i*$ ix/t mm<v v 4 • 
[0016] mz. maw4 6 ^m^L-x^m^'4 2 

43oit^y-r-t • #VF4 3?r»»-r5 0 #AW46!4 
#»W»^e>f&<9 , ^— • K • ^nir^ (ove 

r-mold process) *fc(4^5 T' • Y • ^nir^(glob 
-top process) ?rfflV^r^$tl5„ is—^— • ^—/V 
Y • 7°nlr^T:14, Towa, Fico4fc(4^#^#t|&S^^ 
6>C0^— b*— /VK(automold)^^v^ttSo ^— 

• ^—fssfj-y? . ytHr^?rfflv^5#^, *tA#4 6 
(4^^^ — /V y^^y K (organic mold compound) 

ffil^»^i4, ^A#4 6(4«*^^v'*-*3>v^ 
VK(anhydride epoxy organic compound) £>fi£ 5 % CO 
^A#4 6(CjlK$tt5W4(4, P 
CB 1 13o4tF^##:^V 2 4»«^«« (TCE) 
tiSV^TCE ippmHW 5r*-T5r fc^$f4L 
V\ r^U-ioT, ?i<9®»*S:T^a-ir^C0|l(C, B 

i(-^5„ ^^5#tAW(4, *y 7^/V-Ttt|c0The De 
xter Corp., of Industry, Ciba-Giegy Corp., Hitachi 
Corp., Sumitomo Corp., doit/Nitto-Denko Corp#iSc 



-4- 



[0 0 17] #c£, SAW 4 6 %mtt51tZ>frK 
<ii, ^</Vb^(belt furnace), SE^P (vertical ove 
nh Sfcii-ffijP (batch oven)trfflt\ JtA«4 6(^ffi 

[0 0 18] StAwft, SSS^^Dir^Srffi^T, * 
S'l4i4/vfctf'-^4 1 K3 8 (C»*1-5 0 jfc 

7ictt^/ci4x/V-<>-(terpene)S#;t*KfflV^T, P C 

B 1 1 £W0WftU a^4flA^c*-/v«if:/ni? 

utomated marking machine) _kT\ #BGA#jg2 2 \C 
~?—?%ttl-f& 0 fcSVMi, ^-^-H-ttflitAEmi-fl 
oTtiV\ BGAlftl2©|-*t fa*© 

^(routing), 94 (dicing), SfcfSy^s'f 

>'^(snapping)#CD^{8l7 ,, Ta-lr^SrffiV^5„ 
[0 0 19] J^_kcD§£W^, BGAS^iff/^^ 
v'^fiitl-S/t^CO, NxMrKfflBGAlS^t 



ffoJifi, io©v/vf • * b7^KPCB^bJ; | 9#< 

© BGA/n y t , H g ft» 

^Srftii^-tiroo, G B A£«©¥ffitt©S4*feo£ £^ 
0. 1 5mm*it»x.5„ ^ISI^tiS-r/V^ • X h 

[glffiOffi^fttftHJ] 

[@2] hi ^ is io©BGA7ty^y ©sxifflw 

1 1 -^f- • 7,y?i/ vw&zf 3>v m^mm 

12 ;<9 - > • ^ v >r— 

13 JpVxV "y>f • K 
1 4 Nfi 1 

1 6 M^IJ 

19 lfr»PyF 

2 1 

2 3 ?L 
2 6 
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(54) MULTISTRAND BOARD AND METHOD FOR BALL-GRID ARRAY ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multistrand printed circuit board 
by which a printed wiring board which is suitable for a large quantity of 
automatic assembly and also, enables the use of an existing automatic 
assembly apparatus, and moreover is not distorted during assembly process 
and is high in price efficiently can be obtained, and its manufacture. 
SOLUTION: A multistrand printed circuit board for a ball-grid array(BGA) — 
assembly includes a printed wiring board, which has a plurality of BGA 
boards 12 forming an N*M array, arranging in N lines 14 and M rows 16. N 
and M are two or large, and the size of the NxM is selected, so that each of „ 
the plurality of BGA boards 12 has unevenness of fatness under about 0.15 
mm (about 6 mils). The printed wiring board minimizes the unevenness of 
flatness, and has a sufficient thickness for a manufacturer to use an automatic 
assembly machine, without necessity of using a pallet for support or a tray. 
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